The relative inaccessibility of the loop of Henle of superficial nephrons to micropuncture methods in vivo has previously prevented quantitative evaluation of its transport characteristics. The present metlhod was designed to obtain information about the descending part of the proximal tubule (pars recta) in vivo by a modified stopped-flow microperfusion technique. From the results it can be assumed that the maximal sodium concentration difference between tubular and peritubular fluid is constant along the entire proximal tubule. In addition, the method can be applied to other tubular segments also inaccessible to micropuncture studies.
FIG. 1. Schematic illustration of the method by which the transport capacity of the descending part of the proximal tubule can be measured in vivo (see Methods for explailation). medulla (part b in Fig. 1 ). After a contact time of 2-3 min the injected fluid was reaspirated from the last loop of the proximal convolution. Experiments were accepted only when reaspiration could be performed in less than 2 sec and the oil droplet from the descending part reappeared at the collecting pipete.
In mannitol ditiresis tubular fluiid from the proximal convolution was used as test solution. Plasma and tubular fluid samples were analysed for Na, K, and osmolality(2 1).
RESULTS AND DISCUSSION
In four rats the length of the proximal tubule was determined by microdissection. The data (convoluted part: 4.69 ± 0.08 mm, n = 25; descending part: 3.03 + 0.08 mm, n = 40) are in substantial agreement with measurements in 200 to 280-g rats (3) (4) (5) (6) . Like MIaunsbach(7) we prefer the term "descending part" instead of "straight part" or "pars recta" (8) because the descending part is not straight.
In 11 antidiuretic rats ( To obtain information about the maximal concentration difference against which sodium can be pumped under steady-state conditions from tubular fluid of the descending part to peritubular fluid, sodium concentration of peritubular fluid must be calculated. In superficial nephrons of the rat the descending part of the proximal tubule extends from the cortex to the boundary between the outer anid innier stripe of the outer zone (9) . According to cryoscopic measurements of osmolality of renal tissue(l0-12) the descending part of the proximal tubule is surrounded by a peritubular fluid with a mean osmolality of about 340-350 mOsm/liter.
To test this assumption, osmolality of tubular fluid was determined in 5 of the 11 antidiuretic rates (Fig. 3 ). In the proximal convolution under steady-state con(litions the mean osmolality (302.3 ± 3.4 mOsm/liter) was not significantly different from plasma osmolality (carotid artery). However, the mean osmolality of tubular flLicl from the (lescending part (340.0 + 3.7 mOsm/liter) was significantly hiigher (P < 0.001) than osmolality in the proximal convolution and was very close to the expected data calculated from tissue measurements.
Assuming that the sodium chloride in peritubular fluid of cortex and outer zone is about 90% responsible for osmolality, one can calculate a peritubular sodium concentration of about 150-160 meq/liter surrounding the descending part of the proximal tubule. From measured and calculated data it can be postulated that, under steady-state conditions, the maximal concentration difference for sodium between tubular fluid of the descending part and surrounding peritubular fluid is in the range of 30 meq/liter. This concentration difference for sodium is similar to the maximal concentration difference in the proximal convolution, wlhere limiting intratubular sodium concentration is 113 meq/ liter (2, 13) .
Since the calculation of peritubular sodium concentration is open to some criticism, the metlhod was tested in osmotic diuresis. Under those conditions the mean sodium concentration of reaspirated fluid from the descending part was 113.9 + 2.1 meq/liter (Fig. 2) . Due to a washout of the corticomedullary gradient(ll), one can assume that the sodium concentration in peritubular fluid surrounding the descending part is similar to plasma sodium concentration (139.3 ± 0.9 meq/liter). Again, the calculated concentration difference for sodium of about 25 meq/liter is eqtual to the concentration difference in the proximal convolution under similar conditions (14) (15) (16) . Botlh in antidiuresis and in osmotic diuresis the tubular epitlhelium of the descending part of the proximal tubule is able to transport sodlium against a concentration difference of 25-30 meq/liter. The same concentration difference can be established by the tubular epithelium of the proximal convolution independent of the peritubular sodium concentration (17) . The results represented here suggest that the transport capacity for sodium under steady-state conditions is constant along the entire proximal tubule.
Marked differences between the convoluted and descending part of the proximal tubule were demonstrated by light-and electron-microscopic studies (7, (18) (19) (20) (21) (22) . The main difference is the lack of "basal labyrinth" (23) in the descending part wlhich is typical for epitlhelia with little volume reabsorption (21, 22) . On the other hand, calculated per membrane surface the content of hiigh-energy substrates is muclh higlher in the descending part than in the convoluted part (20) .
The morphological findings correlate well witlh plhysiological data: 1. Free flow micropuncture experiments have slhown that 50-60% of the glomerular filtrate is reabsorbed by the proximal convolution and only 15-20% by the loop of Henle including the descending part of the proximal tubule. Thus, a lower rate of fluid 4VIEDERHOLT reabsorption in the descending part compared witlh the convoltuted part h-iad been suspected (24) (25) (26) . In in vitro experiments with isolated tubules, reabsorption-rate of the descending part was found to be approximately one-half as great as reabsorption of the convoltuted tubule (27) . 2. Under steady-state conditions witlh practically infinite contact time (2-3 min) the tuibular epithelium of the descending part is able to build up a concentration difference for sodium in vivo wlhich is similar to the concentration difference in the convoluted part.
Although the primary purpose of these studies was to learn about the transport capacity of the descending part of the proximal tubule, the method described can be applied in vivo to other tubular segments wlhich do not approach the surface of the kidney and are, tlherefore, inaccessible for direct micropunctture studies.
In summary, in rat ki(dney a test solution (Na 110 meq/liter; polyetllylene glycol 7.6%/o; osmolality 300 mOsm/liter) was injected from the proximal convolution into the descendling part of the proximal ttubtule ( TS.E.M. 
